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(54) Method of Interconnecting Wells in Soluble Rock Strata 

The present invention relates to mining and may be employed in the formation of gallery- 
type underground caverns in soluble formations, as well as in the production of mineral 
salt by means of solution mining. 

A method is known for interconnecting wells in soluble rock strata that includes the 
practice of drilling wells, interconnecting them by hydraulic fracturing and creating 
thereafter a connecting cavity by pumping a solvent into specific fractures [1]. 

Another method is known for connecting wells in soluble rock strata, primarily rock salt, 
which is comprised of the drilling of a vertical well, equipped with a casing and a tubing, 
and of a deflected well, that has a horizontal portion of a well bore; followed by the 
moving of the bottom of the horizontal portion towards die bottom area of the vertical 
well- then the creating of a passageway from the vertical well bore in the direction of the 
horizontal portion of the deflected well and the formation of an interconnecting cavity in 
the block between the horizontal portion of the deflected well bore and the vertical well 
bore by means of pumping a solvent into one of the wells and periodically increasing the 
pressure in one of the wells [2]. 

The disadvantage of the known methods is that, for the purpose of creating an 
interconnecting passageway, the hydraulic fracturing of the bed is employed that might 
cause a well seal failure under necessary high pressure applications. 



In addition, the creation of an interconnecting cavity is time consuming due to a lack of 
control during the creation process and the necessity of creating a large cavity for the 
well connection. 

The object of this invention is to reduce the time required for interconnecting wells by 
means of reducing the dimensions of a formed cavity as well as eliminating the 
possibility of annuli seal failure. 

This object is achieved through a passageway created in the direction of the horizontal 
portion of the deflected well by means of drilling a borehole, and the forming of a 
circular interconnecting cavity, oriented in the vertical plane, by means of pumping a 
radially-directed solvent into a massif through a nozzle, fixed at the outer end of the 
tubing, positioned in the bottom of the borehole. 

In addition, the borehole is drilled at an angle of 50-60 degrees relative to the horizontal 
portion of the deflected well. 

Figure 1 shows a vertical cross-sectional view of interconnecting wells. Figure 2 is a 
cross sectional view of A- A designated in Fig.l. 

The method is practiced as follows: 

A vertical well 1 and a deflected well 2 are drilled at a predetermined distance from each 
other. The vertical well is drilled so that its lower portion extends for 1 - 2 m into the 
bottom of a salt formation 3. 

The deflected well is drilled so that its lower angled portion approaches the bottom of the 
salt formation 3 and is directed towards the vertical well bore 1 . A casing 4 extending 
into the top of the salt formation 3 is positioned in both of the drilled wells. 

Thereafter, an additional horizontal portion 5 is drilled from the deflected well bore 2 
along the bottom of the salt formation 3. The drilling of the additional portion is 
continued until the bottom thereof approaches within the well bore area of the vertical 
well 1. 

Upon completing the drilling of the additional horizontal portion 5 of the deflected well 
2, known geophysical methods are employed to determine the actual location of said 
portion in relation to the well bore of the vertical well 1 . 

For the purpose of connecting the bottom area of the vertical well 1 with the bottom area 
of the horizontal portion 5 of the deflected well 2, a side horizontal borehole 6 is dn led 
from the vertical well bore towards the location of the horizontal portion, for example 
with a diameter of up to 100 mm, at an angle of 50 - 60 degrees to the axis of the 
horizontal portion 5 of the deflected well 2. 



The length of the drilled borehole 6 is the calculated distance from the vertical well bore 
1 to the additional horizontal portion 5 of the deflected well 2 and is determined by 
measurements of azimuthal inclination of said portion of the deflected well 2 from the 
vertical well bore 1 while drilling. 

The horizontal borehole 6 is drilled by employing the known tools for mechanical drilling 
of side branch holes from a vertical well bore with a small curvature radius, for example 
up to 3 m, in which a rock-cutting bit is connected with a drill string 8 through a section 7 
of flexible metal pipes. 

Tools for side branch hole drilling are lowered into the borehole collaring location and 
kept in a predetermined direction during the collaring and the drilling of said borehole 6 
by means of a guide apparatus 9 positioned at the end of a tubing 1 0. After being 
lowered into the well to the depth of the borehole collaring, the guide apparatus 9 is 
oriented by the azimuth of the borehole collaring 6 and thereafter fixed at the mouth of 
the borehole. 

After advancing the borehole 6 to a predetermined depth, the rock-cutting bit of the side 
drilling tool is replaced by a fixed or revolving nozzle that serves to radially direct a flow 
of a solvent by means of which in the bottom area of the drilled borehole a vertical 
circular cavity 1 1 is formed by pumping a solvent (fresh water) through the drill pipe 8 
and the section 7 of flexible metal pipes. 

The brine thus created is withdrawn through the openings of the guide apparatus 9 and 
circular gap between the drill string 8 and the tubing 10. 

In the process of creating a circular cavity, the pressure in the vertical well bore is 
periodically increased until it reaches a level not exceeding the minimum pressure level 
required for the hydraulic fracturing of a salt massif at the foot of the casing of said well. 

The process of forming the vertical circular cavity is continued until there is established a 
stabilized hydrodynamic connection between the wells, which is characterized by the 
even flow of brine out of the deflected well when the brine flow-out line of the vertical 
well is covered. 

The suggested method prevents the formation of large or irregular dimensional cavities in 
the location where the bottom of the vertical well interconnects with the bottom of the 
horizontal portion of the deflected well, which have a detrimental effect on the form of 
caverns, for example of a gallery-type, in the process of their creation; eliminates the 
threat of seal failure in the annular space of interconnected wells on the account of a 
dramatic drop of pressure demand for the growing of hydraulic fractures in the salt block 
that separates the wells; significant reduction of time required for well interconnection on 
account of reduction of volume of work required to form an interconnecting cavity in the 
block between the wells. 



What is claimed is: 



1 . The method of interconnecting wells in soluble material formations, primarily 
rock salt, comprising: drilling of a vertical well, equipped with a casing and a 
tubing and of a deflected well that has a horizontal portion of a well bore; moving 
of the bottom of horizontal portion of said well to the bottom area of the vertical 
well, creating of a passageway from the vertical well bore in the direction of the 
horizontal portion of the deflected well and forming in the block between the 
horizontal portion of the deflected well and the vertical well bore of an 
interconnecting cavity by pumping a solvent into one of the wells with 
periodically increasing the pressure in one of the wells, distinctive in such a way 
that with the object of reducing time for interconnecting wells by decreasing 
dimensions of the formed cavity, as well as preventing annuli seal failure, a 
passageway in the direction towards the horizontal portion of the deflected well is 
created by drilling a borehole, and a circular interconnecting cavity, oriented in a 
vertical plane, is formed by flowing a radially-directed solvent into a massif 
trough a nozzle, fixed at the outer end of the tubing, positioned in the bottom of 
said borehole. 

2. The method in claim 1 distinctive in such a way that the borehole is drilled at a 
50-60 degrees angle to the horizontal portion of the deflected well. 
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(54) CnOCOB COEflHHBHHH CKBWKHH B IWkCTAX PACTBOPHMMX 



1 

* HaoOpexeHKe othochtch k ropHOwy 
fleny h mo*bx Ghxb McnonkSoaaHo npM 
cosnaKHH noAseMHUX eMicocxeft rajiepeft- 
Horo THna b pbcxbopmmux ♦opmbuhrx, - 5 
a xbkkb npR AoOtree MMHepajxbHax ooneft 
pacT BOpB BRBM • 

HsBecxeH cnocoa coe«KHeMBH cKBa- 
xhb a imactax pacxBopHMb* nopoA# bka»- 
vaioautft OypeHKe cKBaxmi, hx cOoBicy (0 
nyreM cosa*hkh xpeuptHc* rHAPopaspwBa 
h nocneAywse o6paaoaaHBe cpeARHHXBJn»- 
KOft nonocTH nyxeM HarHcxaHMK b yxa- 
saHHue TpestptHu pacTBopaxeARLl J« • 

Msmcmb Tak*e cnocoC cobah hbhhh 
ckbbxhh 8 itnacxax pBCXBOpHMHX nopQAr 
npeMMymecTBaBHo KaMetmoft cojih, bbjbo- 

«aXX4Mft eypOBBB BepTHKBAfcHOll CKBBAH- 

HM f oCopyflOBaBHOfl oCcaaHoa r pa6o*eft 
kojioh h bmh / h HanpaBJioHHOft cKBawflni, 

HMBmelt ropHSOHTBAfcHMft y^acTOK CXBO- 
!\* 9 9Qn9«A«HH« aBCOB ropHSOHTBJ^HO- 

ro y^acxKa cxboab * npHsacoHMoft soae 

BepTMKa«bMOl|.CKBa3RHHbI r COSAaHHB KB 

CTBona BepTHKaAbHoft cKBasKMHu b iianpaB^ 
abhbr ropRaoaxaA*Horo ywacxxa HanpaB- 
itaHBoB ckbbahrm KaHwa h o6pa sob a bm6 

B UBAHKB MB ASy rOpHSOHXaABHUM yuacT- 

kom BanpaaneHHOft cKBaacRHM.H cxboaOm 

BBOTHXaAbHOB CKBBAHHM CO© AH H HT BAbHOft 

nonocTB nyxaM.aaKawH b ojxny H3 cKBa-.w 
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ABB paCTB OpHTB/lH C IiepHO»WeCKBM 1U 
BUUIOHHeM AaBAeHKB B OAHOft H3 CKBB-C 
AKB T2l. 

* " HeAocxaTKOM hbbbcxhux cbocoOob 

BBAHBTCfl XO # UTO AHH COBABBIIB C50BM- 

Horo xaBana b hmx McnonbayeTcB rxn- 
popaspMB ruiacxa, npn xoxopow H9-aa 

BeoOXOAKKOCTH npMMOBBBMB BMOOKBX 

abmbbkA hoict btrrti napyuaBa repMa- 

TBttHOCXB CKBBJKKH. „.„« AW w- 

KpoMe xoro, coaABHwa ooe«BHHxaJiJr- 
roB nonocxH TpeCyax Gomumx 3"pax 

BpOMeBM, XaX KBK BpOUBCC OOpMO- 

bbbm BaynpaBABeM m abb c6obk» cxaar 

BUB HBOOXOABMO OOpBBOBaTB IIOBOCXB OOAB 

max- paaMapoB. 

qam> bsoOpbxbhhh - cHaateHHe Bpo- 

MBBB COBABBBBHB CKBBAHH HyXBM yMBBB- 
tueHHB PBBMBPOB 06pa3yBMOB BOJXOOXBr 
a XBKB6- yCTpaBBBKB B08MOBKOCXB P*8- 

repMBTMaauuB aaxpyCBoro npocxpaBCT- 

BB CXBaBCttM* 

nocxaBJiBHHBB ueAb AOcXBraexcR x«m, 
«xo xaHBA a BdnpaBJieBBM ropBSOHxaflfc- 
Boro yvacxxa HanpaB ab b hob ckbbamhm ^ 
cosAattx nyxeM CypeBHB wnypa*. a comm- 
HHxeJibHoB hoaocxm npAAa- v ♦opw Kpy- 

rOBOB BMpB60XKM # .OPBeHXHpOBaBBOft 

b BepTHKajikKOfl ; njiocKOCXH # nyxeM BOSr 

A6BOXBMB HA MBCCMB pBAKBAbHO HanpaB- 



JI8HHKM nOTOKOM ^aCTBOpHTeAH , $OpMH- 

pyeMhw nocpeflCTBOM HacAAXH^ ycxaHOB- 
jieHKofi Ha KOHue pa6p*iefl koaohhm Tpy6, 
pasMemeHHoft Ha aaOoe yKaaaHHoro umy- 
pa. 

KpoMQ Toro, umyp OypnT non yrAOM » 
50-60° k ropHaoHTa/ibHOMy yuacTxy Ha- 
npas/ieHHOfi cKBaxtHHti. 

Ha $Hr. 1 H3o6pa*eHbi coeAHHnetaue 
CKBaxHHU, BepTHKanbHuft paspea; Ha 
$Hr.2 - pasped A-A Ha <J>Hr.l. , Q 

Cnocoo ocy«ecTBJiH»T cJieAywcuuM oe- 
pasoM. 

npoH9Bofl«T oypenne BepTHxaAbHOfi 1 
h HanpaBJieHHOft 2 cxsaxKH Ha aaA4H- 
kom paccTOKHHH APyr ot APyra. npoxoa- 

Ky BGpTHK ailb HOD CKBaJKHHU ocymecTBAA»T 15 

c 3ar/iy6/xeHHeM Ha 1-2 m b noAomay 
coTXRHoro roiacxa 3. 

HanpaBJieHHyK) cxaaxKHy npoxoA*x xa- 
khm o0pa3OM, uto6u ee hkxhhh kpkboah- 
HeftHaH HacTb 3aKaHHHBaJiacb b6jih3h no- 20 
AOUBh coJWHOro nnacTa 3 w 6taJia Ha- 
npasjieHa b cropOHy CTBOJia BepTHxa/ib- 
Hoft CKBamHHM 1. OOe cKBaxHHM saKpen- 

JMDOTCH 06C«WHMMH KOJlOHHaMM 4, 3ftMy6- 

jxeHHUMH b xpoBJDO cojiHHoro ruiaqxa 3« 25 

no OKOHHaHHH npOXOAKH M Kpen/I6HHfl 
CXBaXHHH 06caAHUMH KOJIO H KAMK 4 H3 

CTBona- HanpaBJieHHOfl cxaaxHHij 2 npo- 

XOflRT AOnOJIHHTeJIbHWfl rOpHBOHTaJIBHUft 

yuacTOK 5 BAOJib noAOUBU cojiHHoro 
nnacTa 3. BypeHHe AononHHxenbHoro 
yttacTKa seAyx no x*x nop, noxa ero 
aaOoft He AOCTHraeT sohm cTBOJta sep- 

THXaJIbHOft CKBaXHHH 1. 

Ho BasepsneHHH npoxoAXH AonoA- 
HMTejxbHoro ropHSOHTaJibHoro y**acxxa 5 
HdnpaBJieHHOfl cKBakxHbt. 2 hbbocthumh 
reo$H3H«cecKHMH MeTOAaMH onpefle/wieT- 
ch. ^aKTHMecKoe MecTono^omeHH© ropH- 
soHTaftbHoro yvacxxa oTHOcrtrejibHo 
cTBpjxa BepTHKahbHOfl cxaa*HHu 1. 40 

Ann C06AHH6HHH hpHSaOOftHOfl SOHM 

BepTHX&nbHOfi cKBaacMHM 1 c npH3a5ofl- 
Hoft sohor ropHsoHTanbHoro ytacTxa 5 Ha- 

npaBJIBHKOft CKBaXKHU 2 H9 CTBOJia Bep- 

THxanbKOfi cKBaxHHu x MocTy pacnojio- 45 
*ghha ropH3QHTanbHoro CTBOJia npoxo- 
Aht eoxoBoa ropHBOHTajibHbsH nmyp 6, 
HanpMMep AHgMeTpoM no 100 MM f noA 
yrnoM 50-60° x och ropHBOHTaAbHoro 
yMdcTxa 5 HanpaBJieHHOfi cxsaacHHU 2 . 50 
Anxny npoxoAHMoro umypa 6 npHHHMa- 

IDT paBHOft paCTCTHOMy pacCTOHHHK) 

07 CTBOJia sepTHxanbHofi cxaaxHHid 1 
AO AonojiHHTajibHoro ropHSOHTaJibHoro 
y^acTKa 5 HanpaajieHHOft ckbaxmhu 2, 
xoTOpoe ycraHaBJiHBaeTca no flaHHWM 
saM^OB asHMyrajibHoro otxjiohcjhhh 
yxaaaHHoro yvacTxa HanpasAeHHOft CKBa- 

XHHbt 2 OT CTBOJia BepTHKaJIbHOft cxaa- 

xhhh 1 b npouecce ftpoxoakh. ' 

npoxoAKy ropHSorixaJibHoro umypa 6 60 

OCyWeCTBJIHJOT C npHMeH6HH6M H3BeCT- 

hmx ycTpoflcTB Ann MexaHH^iecxoro 

CypeHHA OOKOBbOC OTBeTBJieHHfl H9 
BOpTHKaJIbHOrO CTBOJia CKBflJtHHbl c Ma- . 

JttiM paAHycoM KpHBHSHw, HanpHMep ao 65 



3 m, b KOTopboc nopoAOpaspymanxuHR 
HaKOHe^KKK Hepea cexuHio 7 rxdKHX mc- 

TaJUIHVeCKHX TpyO COeAHHCH C CypKJlb- 
HOfl KOJIOHHOft 8« 

Cnycx ycTpoftcTB ajih OypeHHa 60x0- 
Bbix OTBeTBJieHHfl x MecTy aaOypHBaHHH 
uinypa h yAepmaHHJi hx b aaAaHHOM Ha- 
npaBJicHHH bo speMA aaOypHBaHHH h b 
npouecce hpoxoaxh tanypa 6 ocymecTBJia- 
»t nocpeACTBOM HanpasjiRjomero annapa- 
Ta 9, yxpeaneHHoro na xoHue paOoneft 
KonoHHbi 10 HacocHO-KOMnpeccopHhix TpyO. 
nocjie cnycxa s cxsaxHHy ao rJiy^HHu 
3 a6y phb a h hh mnypa HanpaBJifoomHft an- 
napaT 9 nocpeACTBOM HSMepxTejibHux npu* 
6opob opneHTHpyioT no aatutyTy aaOypH- 
BaHHH mnypa 6 h 3dTeM xecTxo saxpen- 
jiHxrr Ha ycTbe cKBaxcKHbi. 

nocjie sarjiyOneHHA uinypa 6 Ha saAaH- 
Hyw flJiHHy nopoAopaapyinaiotzutR HaxoHen- 
hhk ycTpoftcTBa ajih OoxoBoro OypeHHA 
3aMeHH»T HenoAB htkhoR hjih BpamaiomedCH 
uacaAKOft ann paAMajibHo HanpaBJieHHOfi 
noAa^H pacTBOpHTeJiH 9 nocpeACTBOM 
xoTopoft b npnaaOoHHoO soHe npo6ypeH- 
Horo umypa npoHSBOART pasMus aepTK- 
xajibKOlt xpyroBoft nojiocTH 11 c noAa*> 
^eB pacTBopHTena <npecHof) boau) ve- 
pe3 HOJioHHy 8 OypHJibHfax TpyO h cex- 
uhx) 7 thOkhx Me.TaanHwecKHX TpyO. 

Otboa oOpasyiomerocx paccojia ocy- 
mecTBJifDOT uepes oTBepcntu HanpaBJiH- 
wtnero annapaxa 9 h KOJibuesofi sasop 
Meawy 6ypHJibHofr xonomioft 8 h koaoh- 
Hon 10 HacbcHO-xoMTipeccopHfJx TpyO. 

B npouecce coaAaHKa xpyroaoB nonoc- 
th nepHOAH^ecxx npoHBBOAHT yseAHYe- 
HHe AaBAeHHH a ctbojib BepxHKaAbHoll 
ckbwchhu ao bojih^hhu. He npeBumawwefl 

MH H HM a Jib H O H6C6XOAHM6fl BCJIH^HHbl AaBJie- 

hha rHAPopaapuBa coAHHpro MaccHBa 
y OauiMaxa oOcaAHOft xojiohhm 9Toft 

CKB.aXHHU. 

npouecc oOpasoBaHHH BepTHxajibHOf) 
KpyroBoft nonocxH seAyx ao bobhhkho- 

B6HHH yCTOftUHBOfl rUAPQAHHaMH«CecXOft 
CBH3H MeXCAy COeAHMXeMbB4H CKBa*HHaMH, 

xapaxTepHayxmeflaH paa hom©phmm msjih-. 
bom coiixHoro pacTBopa hs cxaojia Ha- 
npaBJieHHod cxBaxKHu npH nepexpuxHH 
paccojiooTBOAHmet) jihhhh sepTHxajibHOfl 

CKBaXHHbl. 

npeAAaraeMfcift cnocoO noBaonnex o6ec- 
ne^HXb jiKKBHAauHn 1 oOpaaoBaHHH b 

MeCTe C06AHH0HHA SaOOH BepTHKa'AbHOd 

CKBaxHHbi c saooeM ropHSOHTaJibHoro 
CTBOJia HanpaBAeHHOfl cxBaxHHU noAOc- 
Tefk Oojibuioro oObeMa, HeonpeAeneHHux 
pasMepoB h <>opMM f oxaabiBaJoumx otph- 
uaxejibHoe bjihahho ua GopMooOpaaoaa- 
HHe eMKocTK # HanpxMep rajiepeflHoro 
Txna # b npouecce ee co3AaHHn; ycT- 
paneHKe onacnocTH pasrepMex-HsauHH 
3axpyOHoro npocTpaHCTBa coeAHHAemx 
CKBaxcHH 3a cwoT pesxoro coKpameHHH 

nOTpeOHUX AaBJieHHff AAA paSBHTHA 9 

uejiKxe coah# paaAejimouieM dtBaxHHu, 
TpeuHH rHAPopaapMBaJ SHaMHxeAbHoe 
yMCHbtueHHC aaxpax BpeMeHH Ha cocah- 
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H6HH& CKBttXHH 3d CWeT CHHTOHHfl 0$bC- 

Ma paeoT no pasMHay coeAHHHTeJib- . 
HOft ikwiccth b ue^HKe Mejwy ckbbkh- . 

H8MH • 

CopMy/ia H3o6peTeHHn 

1. CnocoO coeflMHeHHH ckbbkhh b 
miacTax pacTBopHMfcix nopoja, npeHMymec* 

»«HHO XfiMCHHOft COJIK, BKJOWaWUMtt 
p*HH« BapTMXaJlbHOft CKBaXHHU, 050" 

pyAOBaHHOft oOcaAHOft h* paOoweft kojxok- 

HaMHf K HanpaBJieHMOft CKBaKHBH, KMeio- 

*eft ropHBOHTaJibKfctft ywacrox ctbojib, 
noAB4A£HHB ia6o« ropHSOHtajxbHor© 
yiacwa ctboab k npnaaooftHoft soha aep-15 

THXUfcHOft CKBaXHHM, COSflaHH© R3 CTBO- 
M ■•pTHKaJJbHOll CKBaJKMHM B HanpBB- 

iieHMH ropHBOKTaJibHoro y^acTKa HanpaB- 
neiiBOft CKBaxHHH KaHajia h oOpasoBaHHC 
b uejiHKe Meawy ropH3PHTaj»H»* ynacT- 20 

KOM HanpaBJXCHHOll CKBamHHH K CTBOJICM 
BCpTMKajrtHOll CKBaWHHH COeAHHMTeJIbHOfl 

noJiocTH nyTeM saxaiKH b oflHy hb ckbb- 
khh pacTBopHxeJiH c nepwofltrcecKHM no- 

BHIIieHHfeM ABBJieHRH B OflHOft H3 CXBBXHH $ jj 
OTAHHa»WHft 



C UeJIbJO CHHJCeHMH BpeMGHH coeAHHeHKit 

cKBaxHH nyTeM yMeHbmeHH* pasMepoa 
oCpasyewoa toaocth, a Taxxe ycxpa- 
HeKKfl B03MOAHOCTH pasrepMeTHjauKH 
aaTpyCHoro npoc.xpaHCTBa cKBaxHa, .Ka- 
Kan 8 HanpaBJieHHM ropHBOMTaJibHoro 
ytacTxa HanpasjieHHOA cKBamim cosaa- 
iot nyraM 6yp©HH* tunypa, a cocahhh- 
TaAbHOfli noAocTH npKAa»T *opMy Kpy- 

rOBOfl BHpaCOTKH, OpKOBTHPOBaHHOfi B 
B«pXHKaJIbHOft iuiockocth, nyTeM BOB- 

AencTBHH Ha mbockb paAHajibKO-HanpaB- 

JieHHMM nOTOKOM paCTB0PHT6AJI, 60PMH- 

pyeMUM nocpartcTBOM hbcbakh, ycxaHOB- 
neHuofl Ha KOHue paCouefl koaohhh TpyO, 
pa3MameHHOft Ha sa6oe yKasaHHoro wny- 
pa* 

2. Cnoco* no n.l, o t n h h a re- 
in h n c n TeM/ wo mnyp 6ypnx noA 
yrjxoM .50-60° k ropHSOHxanbHOMy y*acT- 
xy HanpaB/seHHOH oKBaxHKu. 

1 MCTOIHHKH HMfcOpMaUHHj 

npHHHtwe bo BHHMaHHe npH BKCtiepTKse 
U naTCHT Cm » 2847202, l<Ji. 299-4, 

W £^S 8 Oft * 3941422,xn.299-4, 
onyexiHK. 1976 (npoToran) . 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



